The uL10 protein, a component of the ribosomal P-stalk, is released from the ribosome in nucleolar stress.
The ribosomal uL10 protein, formerly known as P0, is an essential element of the ribosomal GTPase-associated center responsible for the interplay with translational factors during various stages of protein synthesis. In eukaryotic cells, uL10 binds two P1/P2 protein heterodimers to form a pentameric P-stalk, described as uL10-(P1-P2)2, which represents the functional form of these proteins on translating ribosomes. Unlike most ribosomal proteins, which are incorporated into pre-ribosomal particles during early steps of ribosome biogenesis in the nucleus, P-stalk proteins are attached to the 60S subunit in the cytoplasm. Although the primary role of the P-stalk is related to the process of translation, other extraribosomal functions of its constituents have been proposed, especially for the uL10 protein; however, the list of its activities beyond the ribosome is still an open question. Here, by the combination of biochemical and advanced fluorescence microscopy techniques, we demonstrate that upon nucleolar stress induction the uL10 protein accumulates in the cytoplasm of mammalian cells as a free, ribosome-unbound protein. Importantly, using a novel approach, FRAP-AC (FRAP after photoConversion), we have shown that the ribosome-free pool of uL10 represents a population of proteins released from pre-existing ribosomes. Taken together, our data indicate that the presence of uL10 on the ribosomes is affected in stressed cells, thus it might be considered as a regulatory element responding to environmental fluctuations.